The domestic goat is a sociable, inquisitive, and intelligent species, which has been used 2 for its meat, milk, skin, and fur since it was first domesticated c. 10,000 years ago. 3
extrinsic factors. For instance, in temperate climates, females and males remain together 23 throughout the year (Côte, 2000; Houpt, 2004) , but in the non-breeding period, females 24 are usually segregated from males, which are isolated or form satellite herds (Blackshaw 25 et al., 2003) . Sheep, a more promiscuous species, always tend to maintain mixed-sex 1 groups throughout the year ). In feral goats, apparently, the 2 main factor influencing sexual segregation is the difference in the activity rhythms of the 3 sexes, although other factors (e.g., predation, forage quality, and social preferences) 4 probably contribute to this phenomenon (Calhim et al., 2006) . 5 6 For management purposes, the separation of bucks from does outside the breeding season 7 is advisable and their introduction into groups of females is useful as a stimulus for the 8 onset of synchronised ovulations (Buck Effect). In situations where artificial insemination 9 is used, female contact with bucks is not required, which can have negative consequences 10 for females (because of the absence of the natural Buck Effect and, in some cases, does 11 might have to be induced artificially to enter heat), and males, especially when semen has 12 to be collected in the non-breeding season. In that case, occasional contact with an oestrus 13 doe might be helpful in stimulating sexual activity in bucks (Kilgour and Dalton, 1984) . In 14 addition, reproductive factors can influence the composition of groups. Before the 15 breeding season, many small groups of females search for potential mates (O´Brien, 16 1984a; Fabre -Nys, 1999) and, once a male joins a group, a subgroup of females and their 17 kids is established (Blackshaw et al., 2003) . 18 
19

Social structure 20
The social structure of a group is "all of the relationships among individuals in the group 21 and their consequences for spatial distribution and behavioural interactions" (Fraser and 22 Broom, 1990 Social distances are affected by the quality of social bonds and the ages at which goats are 6 placed in groups. Distances between dyads of amicable goats are shorter than those 7 between dyads of antagonistic goats, and the average distance between dyads of goats that 8 were grouped as juveniles are shorter than the distances between the dyads of goats that 9
were grouped as adults (Aschwanden et al., 2008) . Within a group, the activities of 10 individuals often are highly synchronized. Under ideal conditions of social stability and 11 animal welfare, 90% of the individuals in the herd are engaged in the same activity 12 simultaneously (Arnold and Dudzinsky, 1978) because of social facilitation, which is an 13 increase in the frequency or intensity of responses, or the initiation of a particular 14 response, when shown in the presence of others engaged in the same behaviour at the 15 same time (Clayton, 1978) . 16 
17
The social facilitation of reproductive activities occurs in feral goats (Restall et al., 1995) : 18 oestrous females can induce anoestrous females to ovulate (the Female-female Effect). 19 Other examples of social facilitation are involved in feeding behaviour: in farmed goats, 20 Van et al. (2007) found that an increase in the number of kids in a pen led to an increase 21 in daily individual DM intake (g/Kg BW), which is interpreted as result of social 22 facilitation (Houpt, 2005). Shrader et al. (2007) observed that, when more goats are in the 23 same pasture, individual intake rates increased, possibly because of an increase in 24 competition for food or the amount of social information. In addition, goats are able to 25 13 access social information from other animals and can use it to locate better foraging areas 1 (Shrader et al., 2007) , which is evidence that social facilitation can have a strong influence 2 on the likelihood that an individual will sample plants or other foods that are eaten by 3 other members in the group (Ralphs and Provenza, 1999) . 4 5
Group cohesion 6
Group cohesion is reflected in the duration of associations among the members of the 7 group and the frequency of fissions (one or more members leave the group) (Fraser and 8 Broom, 1990) , and it can be affected by the degree of kinship and the origin of the 9 animals. Cohesion is a result of all of the forces that act to keep individuals in a group and 10 is a measure of the attractiveness of the group to its members (see review by Taube horns, butting the flank of another feeding goat, and ear biting (Syme and Syme, 1979; 17 Szabo, 2008) . When a conflict between goats escalates, the typical aggressive behaviour 18 involves one goat standing up on its hind legs, lowering its head, and striking it against its 19 opponent's head. 20 
21
In intensive goat production systems, the levels of aggression are higher than they are in In situations where individual distances were reduced and goats had fewer opportunities to 13 perform butting activity, biting became a more frequent means for goats to maintain 14 individual distances . In a study by Pretorius (1970) , in groups of 15 goats of heterogeneous weights, the light animals performed very few aggressive acts, but 16 the frequency of aggression among the same animals increased when the weights of the 17 individuals in groups were homogenous. 18 19 Typically, just after they are born, kids do not exhibit aggressive behaviour and their 20 relationship with their mothers and their twin usually is quite amicable; however, they can 21 be attacked by adult goats if, for example, they try to approach other mothers or mature 22 bucks (Hafez et al., 1969). Under some circumstances, e.g., when attempting to gain 23 access to desirable food such as Jackfruit (Artocarpus heterophylllus), kids can become 24 rather aggressive, and they are more aggressive than are lambs of the same age ( Van et al., 25 2007 ). Furthermore, group size can have a significant effect on the expression of agonistic 1
behaviour: This appears to be an effect of density, rather than group size, per se, but group 2 size did not have an effect on growth rate or feed conversion rate (Van et al., 2007) . When new members are introduced into a group, the social structure is altered, 9 temporarily, and the linear social hierarchy of the group is disrupted (Addison and Baker, 10 1982). In goats, rank is very important for gaining access to resources, e.g., food. 11
Matsuzawa and Hagiya (1991) found that high-ranking goats gained access to more food 12 than did low-ranking individuals. Thus, to insure that all individuals, regardless of rank, 13 attain sufficient access to food, the animals need to be provided with adequate feeding 14 space. In goats, social dominance can be positively correlated with some measures of 15 productivity including body mass gain, fur production (mohair goats), and milk output 16 that developed. In a study of social dominance and susceptibility to disease, Ungerfeld 5 and Correa (2007) showed that gastrointestinal parasitic faecal egg counts increased more 6 slowly in high-ranking females than in medium-or low-ranking individuals, which might 7 have resulted from reduced immune function in subordinate individuals caused by social 8 stress. 9 10
Leadership 11
Leadership is the ability of an animal to influence the affiliative movements and activities 12 of its group mates (Bouissou et al., 2001 ). All herding animals show leader-follower 13 behaviour in a variety of social circumstances. Leadership is "social" when it involves 14 controlling aggression and apparent altruism, such as the protection of other members 15 when the group is faced with a threat, and it is "spatial," when it refers to group 16 movements (Syme and Syme, 1979) . 17 
18
A leader should possess three permanent qualities: experience, the confidence of the 19 group, and the ability to lead in the search for resources such as food, water, and shelter. 20
In goats, as in other species, leadership is strongly influenced by experience, and not 21 should always be present to lead the herd to the best feeding sites. In large herds, it is 12 possible that more than one goat assumes the leadership in turn. Leader animals can be 13 provided with bells, which are quite useful for helping the shepherd to find his animals 14 when the visibility is poor and for helping other goats to locate the leaders and, thereby, animal bond has been studied in many ungulate species, and positive, early contact can 21 improve this relationship and result in tamer animals, which exhibit less fear and, 22 therefore, are easier to handle (Hemsworth and Coleman, 1998). 23 
24
In goats, a taming effect was evident when hand-reared and dam-reared kids were 1 compared and dam-reared goats exhibited greater avoidance distances from humans and 2 were more fearful than were human-reared goats, although these behavioural differences 3
were not accompanied by significant differences in heart rate (Lyons and Price, 1987). Le 4 Neindre et al. (1996) found that young animals that were not exposed to human handling 5 were more fearful and sometimes aggressive towards its caretaker. Lyons et al. (1988b) 6 concluded that genetic factors and early postnatal environments are responsible for 7 individual temperament, including its attitude towards humans, which largely persists 8 throughout the lifetime of the animal. Lyons (1989) observed that adult dairy goats that 9 had been dam-reared were more reactive to novel stimuli and exhibited higher levels of 10 milk ejection impairment (greater residual milk volumes) than did human-reared goats. 11
However, Boivin and Braadstad (1996) reported that artificial feeding is not a sufficient to 12 tame kids goats and if kids are gentled, the age of the kid at the time of gentling seems to 13 play a role in the quality and persistence of the human-animal relationship. Hand-reared 14 kids handled gently for 2 wk from the age of 1 wk (immediately after weaning) were 15 tamer than hand-reared kids gentled in the same manner from the age of six weeks. To 16 facilitate handling practices, increase production, and improve animal welfare, we 17 recommend positive daily contact between the stockperson and the goats, starting when 18 the animals are very young. 19 20
Conclusions 21
In domesticated goats, captivity and management practices, especially in intensive 22 production systems, can limit the opportunity to express social behaviours. Limitations of 23 space, changes in feeding practices, regrouping, and animal manipulations during 24 sensitive periods such as weaning and gestation, can prevent animals from expressing 25
